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Abstract
Background: Glaucoma is the second most common cause of blindness after cataract in the world and also 
in Indonesia. Based on the etiology, glaucoma is classified into primary and secondary glaucoma. Secondary glaucoma can cause severe visual function disorders and affect the patient’s quality of life. This study was carried out to indentify the characteristics of new secondary glaucoma patients at Cicendo Eye Hospital from January to December 2013. 
Methods: This descriptive study was carried out at Cicendo Eye Hospital from November to December 2014. 
Secondary data were retrieved from medical records of new secondary glaucoma patients who came to the Glaucoma unit from January to December 2013. Inclusion criteria were medical records comprising data about age, gender, location of the affected eyes by secondary glaucoma, etiology of secondary glaucoma and value of intraocular pressure. The collected data were recorded and analyzed to  illustrate their frequency distribution and proportion.
Results: Out of 63 patients, 42.9% was 40–59 years old and 63.5% was men. Most cases were unilateral (82.5%). It was found that 74 eyes (52 unilateral, 11 bilateral), diagnosed as secondary glaucoma, had 
intraocular pressure ≥30 mmHg which were 54.1%. Secondary glaucoma were caused by lens induced 
(36.5%), inflammation (22.2%), and trauma (9.5%).
Conclusions: Most cases are middle-aged patients and dominated by men. The eye diagnosed as secondary 
glaucoma occurred more in the unilateral eye which has intraocular pressure ≥30 mmHg and is caused by 
lens induced and inflammation.
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IntroductionVisual impairment is one of the health issues of concern around the world. Approximately 285 million people are estimated to be visually impaired worldwide, 39 million are blind and 246 have low vision.1Glaucoma is the second leading cause of blindness after cataract in the world.2–4 
According to the results of the National Survey 
of Health Sense in 8 provinces in 1993-1996, the prevalence of blindness in Indonesia was 1.5% and from that percentage, 0.2% caused 
by glaucoma. The results of the Survey of Blindness and Eye Health in West Java in 2005, showed that the prevalence of glaucoma in the age group above 40 was 1.2% and the prevalence of blindness due to glaucoma was 
0.1% from 4.0% of total blindness.5Glaucoma is a chronic optic neuropathy with presence of damage of the optic disc and 
progressive derivation of visual field. Based 
on the etiology, glaucoma is classified into primary and secondary glaucoma. Primary glaucoma is not caused by glaucoma or ocular systemic disorders, while secondary glaucoma results from the manifestation of ocular disorders or systemic disorders.6 Cicendo Eye Hospital is a government, top referral and an academiceye hospital. 
Since 24 April 2010, this hospital has been designated as a national referral eye hospital.7 This study was conducted to investigate the characteristics of secondary glaucoma patients in Cicendo Eye Hospital from January to December 2013.
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MethodsA descriptive study was carried out using medical records of secondary glaucoma patients who went to the glaucoma unit of the Cicendo Eye Hospital from January to December 2013. The inclusion criteria were medical records consisting of new secondary glaucoma patients and information about their age, gender, the location of eyes affected by secondary glaucoma,  etiology of the secondary glaucoma and value of intraocular pressure. Moreover, the exclusion criteria were medical records with incomplete data. The collected data were  recorded and analyzed to obtain the frequency distribution and proportion. 
ResultsA total of 63 medical records of new secondary glaucoma patients were collected from January to December 2013. According to their age, most of the patients were middle-aged (40–59 years) and the number of cases were declined in old age. Moreover, this study discovered that men were the most affected by these disorders. According to the location of the eyes affected by these disorders, in most cases, only one eye (unilateral) was affected (Table 1).Cases of secondary glaucoma in this study were most often caused by lens induced in 23 
cases (36.5%), followed by inflammation in 14 cases (22.2%) (Table 2).Out of 63 cases of secondary glaucoma, 52 cases occurred in one eye (52 eyes) and 11 cases occurred in both eyes (22 eyes), so that the total number of eyes with secondary glaucoma was 74 eyes. This study showed the most common secondary glaucoma  had 
intraocular pressure of ≥30 mmHg.
DiscussionThe results of this study showed that cases of secondary glaucoma in the new patient category in 2013 at Cicendo Eye Hospital occurred more in the age range 40-59 years, because the highest etiology (lens induced) caused by senile cataract occurs at the age of 40 years, as described by Gupta et al.8This study showed that secondary glaucoma was more common in men than 
women; this was unlike the study of Sakata,  et al.9 which reported more cases of secondary 
glaucoma in women. The study of Sihota et al.10 revealed that the secondary glaucoma due to trauma occurs more in men. Although there was a difference between the number of men and women, this difference did not show any relationship between sex and incidence 
of glaucoma, as described by Shen et al.11, and 
Khandekar et al.12This study showed that secondary glaucoma was more common in the unilateral eye, which is similar to the  study conducted by Gadia et al.13 A study by Bodh et al.14 showed that cases 
of glaucoma due to inflammation occurs more in bilateral cases.This study discovered that the secondary glaucoma occured due to eye diseases such as lens induced, uveitis, phacomorphic, side effects of corticosteroid, traumatic cataract and other eye diseases. A study by Yaakub,  et al.15 showed that the secondary glaucoma due to lens-induced glaucoma could occur because of 
a dislocated lens, lens swelling or inflammation due to phacoanaphilactic and is common in 
developing countries. Some conditions that 
Table 1 Patient Distribution by Gender, Age and Eyes Laterality
Men Women FrequencyAge     14–39 years 12 (19.1%) 5 (7.9%) 17 (27%)     40–59 years 15 (23.8%) 12 (19.1%) 27 (42.9%)
     ≥60 years 13 (20.6%) 6 (9.5%) 19 (30.2%)     Total 40 (63.5%) 23 (36.5%) 63 (100%)Eye laterality     Unilateral 32 (50.8%) 20 (31.7%) 52 (82.5%)     Bilateral 8   (12.7%) 3  (4.8%) 11 (17.5%)     Total 40 (63.5%) 23 (36.5%) 63 (100%)
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Table 2 Characteristic of Etiology
Etiology Frequency Distribution %Lens induced 23 36.5     Phacomorphic 6 9.5     Immature senile cataract 6 9.5     Ectopic lens 1 1.6     Phacolytic glaucoma 1 1.6     Mature senile cataract 1 1.6     others 8 12.7
Inflammation 14 22.2     Anterior uveitis 5 7.9     Panuveitis 2 3.2     Glaucomatous cyclitic crisis 1 1.6     Panophtalmitis 1 1.6     Bilateral uveitis 1 1.6     others 4 6.3Trauma 6 9.5     Hiphema 2 3.2     Traumatic cataract 2 3.2     Iridoplegi 1 1.6    others 1 1.6Pseudophakia/aphakia 5 7.9
Steroid induced 4 6.3Neovascular glaucoma 3 4.8Others 8 12.7
     Keratopati 3 4.8     Ulcus cornea 2 3.2     Axenfeld rieger syndrome 1 1.6     Absolut glaucoma 1 1.6
     Suprachoroidal hemorrhage 1 1.6Total 63 100
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increase the risk of secondary glaucoma caused by  corticosteroid is diabetes mellitus, myopia, and rheumatoid arthritis.16 A study by Bodh et al.14 revealed that glaucomatocyclitic crisis associated with immunogenetic factor and cause of intraocular pressure rises to 40-
Table 3 Distribution of Intraocular Pressure among Secondary Glaucoma Patients
Intraocular Pressure Number of Eyes %21,0 – 29,9 mmHg 19 25.7
≥30 mmHg 40 54.1
Difficult to assess 15 20.3Total 74 100,0
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70 mmHg during acute attack. Furthermore, normal intraocular pressure ranges from 11-21 mmHg, although there is no absolute pathological point, 21 mmHg is considered as the upper limit of normal intraocular pressure. In some cases, the manifestation of glaucoma occurs with intraocular pressure less than 21 mmHg. However, in other cases the intraocular pressure rises to 30 mmHg without manifestation of glaucoma.17 This study showed the majority of cases occurred with 
secondary glaucoma intraocular pressure ≥30 mmHg. A study of  Yaakub et al.15 showed that the intraocular pressure is between 40-49 mmHg in lens-induced glaucoma patients in Malaysia. 
Limitations of this study are the difficulties to access the medical record and limited time. The conclusions of this study are that secondary glaucoma patients occurred more in men than in women, and most are in the age range 40-59 years. The most common etiology of these disorders is lens induced glaucoma. 
Secondary glaucoma is more common in one 
eye (unilateral) with intraocular pressure ≥30 mmHg.  
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